Membrane-bound protein kinase C modulates receptor affinity and chemotactic responsiveness of Lewis lung carcinoma sublines to an elastin-derived peptide.
The M27 and H59 variants of Lewis lung carcinoma differ in their responsiveness to the chemotactic elastin peptide Val-Gly-Val-Ala-Pro-Gly (VGVAPG). M27 cells, selected for metastasis to lung, are highly responsive to a positive gradient of VGVAPG. H59 cells, selected for metastasis to liver, do not migrate in response to VGVAPG. Although both cell types bind radiolabeled VGVAPG, Scatchard analysis of 125I-Tyr-VGVAPG binding reveals that M27 cells bind the chemoattractant with a Kd of 2.7 nM, whereas nonresponsive H59 cells bind the peptide with a Kd of 67 nM. These findings indicate that the failure of H59 cells to migrate in response to VGVAPG may be due to the reduced affinity of their VGVAPG receptors. Both receptor affinity and chemotactic responsiveness to VGVAPG can be modulated in each of these two tumor cell lines by the levels of active membrane-associated protein kinase C. Treatment of nonresponsive H59 cells with 12-O-tetradecanoylphorbol 13-acetate increases the level of membrane-bound protein kinase C activity with a concomitant increase in VGVAPG binding affinity and induction of chemotactic responsiveness to VGVAPG. Treatment of M27 cells with the protein kinase C inhibitor, staurosporine, reduces VGVAPG binding affinity and abrogates the chemotactic response. We conclude that chemotactic responsiveness of M27 and H59 tumor cells is dependent upon high VGVAPG receptor affinity, which is strongly correlated to high levels of membrane-bound protein kinase C activity.